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(From Arno 1996, updated by Caprio 2002)
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Goal:

To understand and
predict the effects of
global changes
(particularly changing
climate and fire regimes)
on montane forests.

Credit:  Nate Stephenson
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Paleoclimate from tree rings
(Graumlich and Hughes)

Credit:  Nate Stephenson



Paleo-fire from tree
rings (Swetnam et al.)

Credit:  Tom Swetnam
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Treeline response
(Graumlich, Lloyd,
and Bunn)

Credit:  Andy Bunn

Credit:  Nate Stephenson
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Sequoia forest
response
(Stephenson)

Credit:  Nate Stephenson
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Long-term
changes in
charcoal and
vegetation
(Anderson)
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Contemporary climate
(Stephenson et al.)
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Contemporary forest
and fire dynamics
(Stephenson, Keeley,
van Wagtendonk, and
van Mantgem)

Credit:  USGS
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  Percentage change in
death rate or growth rate
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Radial growth rate (mm yr-1)
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Implications for forest response to stress:  Fire and
interacting stressors

Credit:  Nate Stephenson
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Modeling:  an integrative
framework (Urban, Miller,
et al.)



Projecting
possible
effects of
climatic
change
on forests 



Temperature Precipitation

Predicting sensitivity to climatic change



Red: locations meeting
all design criteria

Detecting change:  designing a monitoring network



Future research directions ...
… seek broader generalization through closer integration
with the other Western Mountain Initiative sites ...

GlacierOlympic

Colorado Rockies

Southern Rockies

Sierra
Nevada
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Future research directions (cont.)
Gradual ecosystem change ...?
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Future research directions (cont.)
… Or sudden, catastrophic change?



Future research directions (cont.):
Thresholds, resilience, dynamics of carbon & water

Forest die-off, San
Bernardino Mountains,
CA, 2002

McNally wildfire, Sierra
Nevada, CA, 2002

Credit:  USFS

Credit:  USFS

Credit:  USGS

Rodeo-Chediski
wildfire, AZ, 2002


